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Ceramic metal ha.ide arc .amp and method of making it 



IfJiuh. m eramiC meta ' ha ' ide arC ,am ? comprises an 
arc tube (1), a metal halide filling and a coating (7) of. 



zirconium oxide on at least part of the arc tube (1) 
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Description 

This invention relates to a ceramic metal halide arc 
lamp and to a method of making it. 

With ceramic metal halide lamps, a problem exists s 
in providing a suitable colour control and the prevention 
of wall erosion, voltage rise and short lifetimes. The big- 
gest problem relating to ceramic metal halide (CMH) 
lamps relates to the stability of the colour temperature 
of the lamp. In order to provide for this control of the 10 
colour temperature in a stable way, it is necessary to 
increase the vapour pressure of the metal halide in the 
arc plasma. 

A number of ways have been tried to achieve this 
increase, but while the increase in the vapour pressure 15 
which resulted, provided the stability of the colour tem- 
perature, all of the previous proposals resulted in signif- 
icant disadvantages, giving rise to unacceptable life- 
times for the lamp. One proposed method was to in- 
crease the amount of metal halide in the arc tube. This 20 
unfortunately resulted in increase in the wall erosion of 
the arc tube which significantly shortened the life of the 
lamp 

The invention therefore seeks to provide a ceramic 
metal halide arc lamp and a method of producing it in 25 
which it is possible to increase the vapour pressure of 
the metal halide in the arc plasma during operation while 
substantially avoiding the above-mentioned disadvan- 
tages of currently proposed solutions. 

According to a first aspect of the invention a ceramic 30 
metal halide arc lamp comprises an arc tube, a metal 
halide fill and a coating of zirconium oxide on at least 
part of the arc tube. 

Preferably the ceramic used is alumina and the zir- 
conium oxide coating is applied at least to the end plug 35 
of the arc tube. The zirconium oxide coating may also 
be applied to the legs of the arc tube. 

According to a second aspect of the invention, a 
method of making a ceramic metal halide lamp compris- 
es forming a ceramic arc tube and dipping at least part 40 
of the arc tube in a zirconium oxide suspension to pro- 
vide a coating on at least part of the arc tube. 

Preferably it is the end plug of the arc tube which is 
dipped in the zirconium oxide suspension. If desired, 
both the end plug and the legs of the arc tube can be 45 
dipped in the zirconium oxide suspension. 

After dipping, the arc tube may be dried out and 
placed in a furnace at between 400 and 500°C for be- 
tween 15 and 30 minutes. 

The invention will now be described in greater de- so 
tail, by way of example, with reference to the drawings, 
in which:- 

FIGURE 1 is a schematic sectional view of an alu- 
mina arc tube to which a zirconium oxide coating ss 
has been applied to the end plug and legs of the arc 
tube in accordance with one embodiment of the in- 
vention. 



FIGURE 2 is a graph of first t st results on compar- 
ison between coated and uncoated arc tubes; 
FIGURES 3 and 4 are graphs of second test results 
on comparison between coated and uncoated arc 
tubes; and 

FIGURE 5 is a table showing measured parameters 
of a hundred hour test on lamps built in a production 
line environment. 

Referring firstly to Figure 1 of the drawings, there is 
shown an alumina arc tube 1 having end plugs 3 at each 
end and legs 5 extending outwardly from the end plugs 
3. The arc tube, as can be seen, is provided with a zir- 
conium oxide (Z r 0 2 ) coating 7 on the exterior of the end 
plugs 3 and around the legs 5. 

In order to achieve the zirconium oxide coating, 
both ends of the arc tube are dipped into a suspension 
of the zirconium oxide so that the zirconium oxide is de- 
posited on the end plugs 3 and around the legs 5. In 
order to get a sufficient thickness of coating, the arc tube 
may need to be dipped twice. 

Once the coating has been carried out, the arc tube 
is dried off and then is placed in a furnace at a temper- 
ature of between 400 and 500°C (in particular 460°C) 
for a period of between 15 and 30 minutes (preferably 

20 minutes). The arc tube is then ready for assembly 
including the insertion of the fill in known manner. 

Tests of the lamp have shown that the zirconium ox- 
ide coating reflects back infra-red rays emitted by the 
arc plasma back into the plasma instead of albwing it 
to pass out through the end plug and the leg area. This 
has the effect of increasing the temperature of the inner 
surface of the arc tube and as a result of this increase 
in temperature, the vapour pressure of the metal halide 
in the arc plasma is increased without the need to in- 
crease the amount of metal halide in the fill. 

Thus the vapour pressure increases sufficiently to 
provide acceptable control of the colour temperature of 
the lamp without the necessity of taking any action which 
would cause a reduction in the life of the lamp. 

Tests were carried out on a trial lamp initially un- 
coated, its colour-power curve being taken for the un- 
coated arc tube. The arc tube was thereafter coated on 
its ends with a zirconium oxide film. The arc tube was 
re-assembled and run for seven hours and the colour 
power curve was again measured. 

Figure 2 shows the results of this test in which the 
graph 20 represents the uncoated lamp and the graph 

21 represents the coated lamp. From this it will be seen 
that the colour power curve of the bare arc tube did not 
reach a minimum even at 90 watts while that of the coat- 
ed arc tube shows a clear minimum at around 80 watts. 
This indicates that the arc tube temperature was higher 
and better colour control was possible. 

A second test was then carried out with bare and 
coated arc tubes. In this case th zirconium oxide coat- 
ing was baked in a furnace at 460°C for twenty minutes. 
This baking of the coating avoids the so-called oxygen 




EP 0 869 540 A1 



defect in which the zirconium oxide is converted into 
pure zirconium. 

Figures 3 and 4 show graphs of the comparison be- 
tween the coated and uncoated lamps on the basis of 
the colour power curve (Figure 3) and the lumen output 
(Figure 4). 

Further tests were then carried out on a batch of 
eight coated lamps produced in a production line envi- 
ronment and the various parameters of the lamps were 
measured after a hundred hours. The results of the tests 
appear in the table of Figure 5. 

It will be appreciated that the above described lamp 
has been coated both on the end plugs and the legs 
which is believed to provide the best result. 

However, it is to be understood that the invention is 
not limited to this version and substantial gains may be 
achieved where only the end plugs are coated. 

From the above it will be seen that the invention pro- 
vides an improvement to ceramic metal halide lamps 
which enables good colour control while maintaining an 
acc ptable life of the lamp. 

As will be seen, two tests were made with the arc 
tubes in vertical and horizontal positions. 
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20 



oxid susp nsion. 

9. A method as claimed in claim 8, wherein both the 
end plug and the tegs of the arc tube were dipped 
in the zirconium oxide suspension. 

10. A method as claimed in any one of claims 6 to 9, 
wherein the arc tube is dipped twice in the zirconium 
oxide suspension. 

11. A method as claimed in any one of claims 6 to 10, 
wherein the arc tube is dried out after dipping and 
placed in a furnace at between 400 and 500°C for 
between 1 5 and 30 minutes. 

12. A method as claimed in claim 11 wherein the arc 
tube is placed in the furnace at 460°C for 20 min- 
utes. 



Claims 



25 



1. 



A ceramic metal halide arc lamp comprising an arc 
tube, a metal halide fill and a coating of zirconium 
oxide on at least part of the arc tube. 30 

A lamp as claimed in claim 1 , wherein the ceramic 
is alumina. 



A lamp as claimed in claim 1 or 2, wherein the zir- 
conium oxide coating is applied to the end pluq of 
the arc tube. 



35 



4. 



A lamp as claimed in claim 3, wherein the zirconium 
oxide coating is also applied to the legs of the arc 
tube. 



40 



5. 



A lamp as claimed in any one of claims 1 to 4 
wherein the zirconium oxide coating is applied to 
the arc tube by dipping the arc tube into a suspen- 
sion of zirconium oxide. 



45 



A method of making a ceramic metal halide lamp 
comprising forming a ceramic arc tube and dipping 
at least part of the arc tube in a zirconium oxide sus- 
pension to provide a coating on at least part of the 
arc tube. 



so 



8. 



A m thod as claimed in claim 6, wherein Ih arc 
tube is formed of alumina. 

A method as claimed in claim 6 or 7. wher in the 
end plug of th arc tube is dipped in the zirconium 
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